The diffusion of minimally invasive radical prostatectomy in the United States: a case study of the introduction of new surgical devices.
The diffusion of minimally invasive radical prostatectomy (MIRP) in the United States may have led to adverse patient outcomes due to rapid surgeon adoption and collective inexperience. We hypothesized that throughout the early period of minimally invasive surgery, MIRP patients had inferior outcomes as compared with those who had open radical prostatectomy (ORP). We used the Surveillance, Epidemiology and End RESULTS-Medicare dataset and identified men who had ORP and MIRP for prostate cancer from 2003-2009. Study endpoints were receipt of subsequent cancer treatment, and evidence of postoperative voiding dysfunction, erectile dysfunction (ED) and bladder outlet obstruction. We used proportional hazards regression to estimate the impact of surgical approach on each endpoint, and included an interaction term to test for modification of the effect of surgical approach by year of surgery. ORP (n=5362) and MIRP (n=1852) patients differed in their clinical and demographic characteristics. Controlling for patient characteristics and surgeon volume, there was no difference in subsequent cancer treatments (hazard ratio (HR) 0.89, 95% confidence interval (CI) 0.76-1.05), although MIRP was associated with a higher risk of voiding dysfunction (HR 1.31, 95% CI 1.20-1.43) and ED (HR 1.43, 95% CI 1.31-1.56), but a lower risk of bladder outlet obstruction (HR 0.86, 95% CI 0.75-0.97). There was no interaction between approach and year for any outcome. When stratifying the analysis by year, MIRP consistently had higher rates of ED and voiding dysfunction with no substantial improvement over time. MIRP patients had adverse urinary and sexual outcomes throughout the diffusion of minimally invasive surgery. This may have been a result of the rapid adoption of robotic surgery with inadequate surgeon preparedness.